Regulation of equine lymphocyte beta-adrenoceptors under the influence of clenbuterol and dexamethasone.
In 12 healthy horses, the effects of the beta2-agonist clenbuterol and the glucocorticoid dexamethasone on the lymphocyte beta2-adrenoceptor density and affinity (determined by (-)-[125I]-iodocyanopindolol binding) as well as its responsiveness (assessed by lymphocyte cyclic AMP [cAMP] responses to 10 micromol/l (-)-isoprenaline) were studied. Clenbuterol treatment, 2 x 0.8 microg/kg/day i.v. for 12 days, decreased significantly ICYP binding sites by approximately 30-40%; concomitantly, lymphocyte cAMP response to (-)-isoprenaline was reduced. After withdrawal of clenbuterol, beta2-adrenoceptor density and responsiveness gradually increased, reaching predrug levels after 4 days. The effects of dexamethasone on clenbuterol-induced desensitisation were further investigated. Administration of dexamethasone (1 x 0.1 mg/kg/day, i.v. for 5 days) immediately after clenbuterol withdrawal accelerated beta2-adrenoceptor recovery: only 24 h after administration dexamethasone restored the number of binding sites and cAMP response to (-)-isoprenaline to levels statistically indistinguishable from values before clenbuterol treatment. Three days after dexamethasone administration, lymphocyte beta2-adrenoceptors were further increased about 2-fold the pretreatment values, and this increase declined gradually after dexamethasone withdrawal, reaching baseline values after 4 days. Furthermore, in groups exposed simultaneously to both drugs, dexamethasone completely prevented clenbuterol-induced decrease in lymphocyte beta2-adrenergic receptor density and responsiveness. No significant change was observed in the dissociation constant for ICYP in any of the situations. We conclude that dexamethasone (glucocorticoids) can reverse and prevent Clenbuterol-induced desensitisation (down-regulation) of the lymphocyte beta2-adrenoceptors and therefore, a combined therapy with clenbuterol and dexamethasone may be potentially beneficial in horses suffering from chronic obstructive pulmonary disease (COPD).